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Methods 
 
Thermostability screening:  Thermostability as measured by the activity after heating to 
60oC for 1 hour was determined in a buffer containing 50 mM Tris, pH 7.8, 1 mM 5,5’-
dithiobis-(2-nitrobenzoic acid) (DTNB, Pierce), 0.1 mM chloramphenicol, and 0.4 mM 
acetyl coenzyme A.  As a control, a row of parent protein was arrayed along with the 
library in the 96-well plate.  Those colonies displaying highest activity after heat 
treatment were selected and re-screened against the parent.  In this second screen, the 
initial activity was assayed at room temperature prior to heating.  The clone that exhibited 
the best thermostability and initial activity comparable to that of the parent was then 
expressed, purified and characterized. 
   
Large-scale expression:  Minimal M9 medium supplemented with 0.2% glucose, 3.5 
mg/mL thiamine, 1 mM MgSO4, 0.1 mM CaCl2, 20 amino acids (at 40 mg/mL of each 
amino acid), and antibiotics (ampicillin 200 mg/mL, kanamycin 35 mg/mL) was 
inoculated with an overnight culture of LAM1000/pCCCAT/pREP4 or LAM1000/pL1-
C10/pREP4 or LAM1000/pL2-A1/pREP4.  The cultures were grown to an OD600 of 0.8 
to 1.0.  Cells were sedimented at 6000 rpm at 4oC , washed twice with ice-cold 0.9% 
NaCl, and resuspended in M9 medium supplemented with 0.2% glucose, 3.5 mg/mL 
thiamine, 1 mM MgSO4, 0.1 mM CaCl2, ampicillin 100 mg/mL, 19 amino acids 
containing either 353 mM leucine or 500 mM TFL.  Protein expression was induced 10 
minutes after the medium shift by adding isopropyl-b-D-thiogalactoside (IPTG) to a final 
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concentration of 1 mM and incubated at 37oC.  Cells were harvested after 3 hours by 
centrifugation at 6000 rpm at 4oC and stored at –80oC. 
 
Activity assay on purified proteins: CAT and CAT mutants were assayed in 50 mM 
Tris pH 7.8, 1 mM 5,5’-dithiobis-(2-nitrobenzoic acid) (DTNB, Pierce), 0.1 mM 
chloramphenicol, 0.4 mM acetyl coenzyme A, 0.25 mg/mL BSA and 2 mM imidazole 
according to previously reported conditions.1  Rates of CAT activity were calculated 
from the rate of 2-nitro-5-thiobenzoic acid formation (as the increase in absorbance at 
412 nm over time) using a 96-well spectrophotometer (SPECTRAmax, Molecular 
Devices).  Rates were determined in triplicate. 
 
Figure S1.  Kinetics of thermal inactivation of L2-A1 T (black circles) and wild-type 
CAT L (grey circles) at 60oC.  Inset shows the kinetics of thermal inactivation of L2-A1 
T and wild-type CAT L at 70oC.  Data represent an average of 3 trials (standard deviation 
<5%). 
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